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ABSTRACT OF THE DISCLOSURE 

A firestop coupling assembly (lO or -210) for 
allowing the passage of utility members (50 or 52) 
through a penetration in a partition (54 or 56) while 
preventing the transmission of fire and smoJce through 
the penetration. The coupling assembly includes an 
outer sleeve (12 or 212) and an inner conduit (16 or 
216). The outer sleeve has a concentric indention (12D 
or 212D) around its inner surface within which is 
mounted an intumescent material (20 or 220). m one (i) 
embodiment, the inner conduit is mounted in the open top 
end of the outer sleeve so that the second end (16B or 
216B) of the inner conduit is adjacent the intumescent 
material. m another embodiment, the inner conduit is 
adjustable along the length of the outer sleeve. A plug 
(22 or 222) can be provided in at least one end of the 
xnner conduit allowing passage of at least one (l) 
utxl.ty member through the assembly. m another 
embodiment, the inner diameter of the inner conduit is 
only slightly greater than the outer diameter of the 
-txlxty member so that the utility member can be solvent 
welded to the inner surface of the inner conduit. When 
the coupling assembly is exposed to heat, the 
xntumescent wrap expands into the inner passageway of 
the outer sleeve and prevents the transmission of s.oke 
and fire through the coupling assembly. 
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; SiLF SEALING FIRESTOP COUPLING ASSEMBLY 

The present invention relates to a self sealing coupling assembly which allows 
for the passage of utility members through partitions of a structure such as 
5 floors or walls while preventing the transmission of fire and smoke through the 
coupling assembly. In particular, the present invention relates to a self sealing 
coupling assembly which includes an intumescent material adjacent one end 
which expands to fill the inner passageway of the coupling assembly such as to 
block the inner passageway to prevent the transmission of fire and smoke 
10 through the inner passageway of the coupling assembly. 

SUMMARY OF THE INVENTION 

The present invention provides a firestop coupling assembly to allow 
15 utility members to pass through a partition of a structure and to prevent 
transmission of fire and smoke through the partition of the structure, which 
comprises: an outer sleeve having an open first end and an open second end 
with a sidewall having an outer surface and an inner surface extending 
therebetween and forming an inner passageway along a longitudinal axis; and 
20 inner conduit having an open first end and an open second end with a sidewall 
having an outer surface and an inner surface extending therebetween and 
forming an inner passageway having a longitudinal axis, wherein the second 
end of the inner conduit is mounted in the first end of the outer sleeve such that 
the longitudinal axis of the outer sleeve is co-axial with the longitudinal axis of 
25 the inner conduit; an intumescent material mounted in the inner passageway of 
: the outer sleeve adjacent the second end of the outer sleeve wherein when the 
intumescent material Is heated above a predetermined temperature, the 
intumescent material expands to fill the inner passageway of the outer sleeve. 
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. Further, the present invention provided a method for allowing utility 
members to pass through a floor of a structure while preventing transmission of 
fire and smoke through the floor of the structure, which comprises the steps of: 
providing a firestop coupling assembty which includes an outer sleeve 
5 having an open first end and an open second end with a sidewall having an 
outer surface and an inner surface extending therebetween and forming an 
inner passageway along a longitudinal axis; an inner conduit having an open 
first end and an open second end with a sidewall having an outer surface and 
an inner surface extending therebetween and forming an inner passageway 
10 having a longitudinal axis, wherein the second end of the inner conduit is 
mounted In the first end of the outer sleeve such that the longitudinal axis of the 
outer sleeve is co-axial with the longitudinal axis of the inner conduit; an 
intumescent material mounted in the inner passageway of the outer sleeve 
adjacent the second end of the outer sleeve wherein when the intumescent 
15 material is heated above a predetermined temperature, the intumescent 
material expands to fill the inner passageway of the outer sleeve; 

mounting the coupling assembly in the floor of the structure which 
includes: 

(i) securing the outer sleeve of the coupling assembly to a portion 
20 of the partition; 

(ii) providing a cover for the open first end of the inner conduit; 
(ill) placing the cover on the open first end of the inner conduit; 

(iv) pouring concrete around the coupling assembly and allowing 
the concrete to harden to form the floor; and 

25 (v) removing the cover and inserting the plug into the first end of 

the inner conduit wherein when the outer sleeve of the coupling 
assembly is exposed to heat above a preset temperaturei, the 
Intumescent material expahds to close the inner passageway of 
the outer sleeve and sealingly expand around the utility 

30 members extending through the coupling assembly such that 

smoke and fire are unable to move past the intumescent 
material in the inner passageway of the outer sleeve. 
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In a broad aspect, the present invention therefore provides a firestop 
coupling assembly which is used with one or more utility members having a 
variety of different diameters where the intumescent material in the outer sleeve 
of the coupling assembly expands to crush the utility members or to surround 
the utility members so as to prevent the transmission of smoke and fire through 
the utility members or through the coupling assembly around the utility 
members. 

The firestop coupling assembly of the present invention allows for the 
passage of utility members through a penetration in a partition such as a floor, 
ceiling or wall of a structure while preventing the transmission of fire and smoke 
through the penetration. The coupling assembly includes an outer sleeve and 
an inner conduit. The outer sleeve has a concentric indention around its inner 
surface within which is mounted an Intumescent material. In one (1) 
embodiment, the inner conduit is mounted in the open, top end of the outer 
sleeve so that the second end of the inner cpnduit is adjacent the intumescent 
material. In another embodiment, the inner conduit is adjustable along the 
length of the outer sleeve. A plug can be provided for at least one end of the 
inner conduit. The plug has at least one (1) opening to allow passage of at 
least one 



(1) utility member through the" assembly . in another 
embodiment, the inner diameter of- the inner conduit is 
only slightly greater than the outer . diameter of the 
utility member so that the utility member can be secured 
to the inner surface of the inner conduit. The inner 
surface of the inner conduit can be tapered toward a 
center of the inner conduit. This allows the use of a 
utility member having two pieces which- are inserted from 
the top and bottom of the . assembly . in use. the 
coupling assembly is mounted in . a penetration in a 
floor, wall or ceiling of a structure. The utility 
members are then passed through the coupling assembly. 
If several utility members are used or if the outer 
diameter of the utility member is smaller than the inner 
diame.ter.^f ._j:h.e...inner..condui.t i-s- first -provided 

in the first or second end of the inner conduit to hold 
the utility member or members in position. In addition, 
an initial blank plug having no openings may be inserted 
into the inner conduit prior to use of the assembly. 
When utility members are to be passed through the 
assembly, the blank plug can be replaced with a plug 
having the correct openings. Alternatively, the opening 
can be made in the blank plugs. When the coupling 
assembly is exposed to heat, the intumescent material 
expands into the inner passageway of the outer sleeve 
and prevents the transmission of smoke and fire through 
the assembly. 

The substance and advantages of the present 
invention will become increasingly apparent by reference 
to the following drawings and the description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top view of the coupling 
assembly 10 showing the openings 24 in the plug 22. 

Figure 2 is a side view along the line 2-2 of 
Figure 1 showing the coupling assembly 10. 

Figure 3 is a cross-sectional view along the 



line 3-3 of Figure i showing the utility members 50 
extending through the coupling assembly 16: 

Figure 4 is a side view of 'an alternate 
embodiment of the plug 222 having a partial cross - 
sectional, view showing the ribs 224A on the inner 
surface of the opening 224 of the plug 222. 

Figure 5 is a perspective view of a second 
embodiment , of the coupling assembly 210 showing the 
inner conduit 216 extending completely through the outer 
sleeve 212. 

Figure 6 is a cross-sectional view of the 
second embodiment showing the inner conduit 216 
extending completely through the outer sleeve 212. 

DESCRIPTION OF THE PREFERRED .EMBODIMENTS 

Figures 2 and 5 show the coupling assemblies 
10 and 210 of the present invention. Each of the 
coupling assemblies 10 and 210 includes an outer sleeve 
12 and 212 and an inner, conduit 16 and 216. The outer 
sleeve 12 and 212 has an essentially cylindrical shape 
with an open first end 12A and 212A and an open second 
end 12B and 212B with a sidewall 12C and 212C extending 
therebetween forming an inner passageway 14 and 214 
along the longitudinal axis A-A and B-B of the coupling 
assembly 10 and 210: The outer surface of the sidewall 
12c and .212c Of . the outer sleeve 12 and 212 is also 
provided with a concentric ring 12D and 212D at the 
first end 12A and 212A and a mounting flange 12E and 
212E at the second end 12B and 212B . The mounting 
flange 12E and 212E is provided with holes 12P and 212F 
to allow for se^curlng the coupling assembly 10 and 210 
to^a concrete form • (Figure 1). The inner passageway 14 
and 214 of the outer sleeve 12 and 212 has a first 
portion 14A and 214A adjacent the first end 12A and 212A 
of the outer sleeve 12 and 212 and a second portion 14B 
and 214B adjacent the second end 12B and 212B of the 
outer sleeve 12 and 212. 



In the preferred embodiment, the diameter of 
the first portion 14A and 214A of^-the inner passageway 
14 and 214 of the outer sleeve 12 and 212 is less than 
the diameter of the second portion 14B and 2i4B such 
that a shoulder 14C and 214C is formed between the first 
portion 14A and 214A and the second portion 14B and 214B 
(Figures 3 and 6). The diameter of the first portion 
14A and 214A is preferably only slightly greater than 
the outer diameter of the inner conduit 16 or 216 The 
difference in the diameters of the first and second 
portions 14A and 214A and 14B and 214B is dependent on 
the diameter of the first portion 14A and 214A and the 
diameter of the inner conduit 16 and 216. The greater 
the diameters of the first portion 14A and 214A and 
inner conduit 16 and 216, the greater the amount of 
mtumescent material 20 or 220 which is needed to fill 
the inner passageway 18 and 218. Consequently the 
greater the diameter of the first portion 14A and 214A 
the greater the difference in the diameters of the first 
and second portions 14A and 214A and 14B and 214B which 
allows the second portion 14 B. and 2i4B to accommodate a 
greater amount of intumescent material 20 or 220.' 

In one (i) version of either embodiment, the 
outer sleeve 12 and 212 has a length of 2.25 inches 
(5.72 cm). The first portion 14A and 214 A preferably 
has a length of 0.75 inches (1.91 cm) and the second 
portion 14B and 214B preferably has a length of i 50 
inches (3.81 cm). The diameters of the fxrst portion 
14A and 214B and second portion 14B and 214B of the 
inner passageway 14 and 214 vary depending on the outer 
diameter of the inner conduit ,16 and 216 . Table 1 shows 
the diameters for the various diameter inner conduits 16 
and 216 in inches. . - m; n 



TABLE 1 




Jh« inner conduit 16 and 216 has a cylindrical 
Shape wath an open first end 16A and 216A and an open 
second end 16B and 216B having a sidewall 16C and sLc 
therebetween £orn,ing the inner passageway 18 and 216 of 
the inner conduit 16 and 216. m a first embodiment of 
the coupling assembly lo, the inner conduit 16 is 

rrof'th" ^'"'^ " ^-^^ — ^ --^ 

"a of S ^''^^r ^^^^^-^^^ «>=tends i-nto the first end 

14A If the " 
Fi<,ore 3, " °« Sleeve 12 

(Figure 3. . The outer surface of the inner conduit 16 

14A of the inner passageway 14 of the outer sleeve 12 
In a second embodiment of the coupling assembly 210 the 
inner conduit 23 fi «avt-^T,^„ -. , 

216 extends completely through the outer 
sleeve 212 (Pioure 6) Th» ^„ . . outer 

agure 6) . The anner conduit 216 is secured 
along the first portion 214A «-F rv,^ ■ secured 
, ^ ^-^^-^ '^h^ inner passageway 214 

Of the outer sleeve 212 after the inner conduit 216 is 
correctly positioned in the outer sleeve 212 The 
length and positionina of t-K» • 

uiomng of the inner conduit 216 in the 

i. to be mounted.,.. The coupling assembly 210 of the 
second embodiment, is preferably used in a similar 
context as the, coupling assembly described in my u s ■ 
Patent No . 5 . 2,3 , 7^.4,,. i„ both embodiments, the inner 
conduit 16 and 216, is preferably secured to the inner 
passageway 14 and. 214 of the. outer conduit 12 and 212 by 
any well .known, , means such as solvent welding 
Alternatively, ,the inner conduit 16 and 216 and outer 



sleeve 12 and 212 can be constructed as a unitary piece 

At least one (l) strip cif intumescent material 
20 or 220 is mounted in the second portion 14 B and 2i4B 
of the inner passageway 14 and 214 of the outer sleeve 
12 and 212. The intumescent material 20 or 220 
preferably extends the entire length of the second 
portion 14B and 214B. The amount of the intumescent 
material 20 and 220 which extends into the inner 
passageway, 14 and 214 or the thickness of the 
intumescent material 20 and 220 is preferably dependent 
on the positioning of the inner conduit 16 and 216 in 
the outer sleeve 12 and 212. In the first embodiment 
where the inner conduit 16 extends only into the first 
portion 14A of the inner passageway 14 of the outer 

^.^^^^^ ..^»»i<=?5«I=??. of • the intumescent material 20 

is such that the inner diameter of the second portion 
14B of the inner passageway 14 with the intumescent 
material 20 is less than the inner diameter of the first 
portion 14A and the outer diameter of the inner conduit 
16. Preferably, the inner diameter of the second 
portion 14B of the inner passageway 14 with the 
intumescent material 20 is essentially equal to the 
inner diameter of the inner conduit 16. In the second 
embodiment, where the inner conduit 216 extends 
completely through the outer sleeve 212, the intumescent 
material 220 is of a thickness such that the diameter of 
the first portion 214A and the diameter of the second 
portion 214B with the intumescent material 220 are 
essentially the same. The greater the diameter of the 
inner passageway 214 of the outer sleeve 212. the 
thicker the intumescent material 220. in both 

embodiments, the intumescent-material 20 or 220 may be 
constructed of more than one {¥) intumescent strips- 
secured to together. The intum^s Cent material 20 or 220 
is preferably constructed of ' an" expansion material 20A 
spaced between two (2) outei^ coatings 20b: The 
expansion material 20A is preferably constructed of 
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expandable ,,a.phi.e produced by the che.ical or 
eleccrolytxc t.eat.ent of high-grade crystalline fla^I 
graph.te. , The outer coatings 20B are prefe^b^ 
constructed of elastomeric material m th/ ^ 
embodiment the Sr,^ eriai . m the preferred 

ment, the mtumescent material 20 or 220 is 
similar to intumescent wran . ""^ 

T ^ . ^ strips manufactured bv 7*>>-^ 

international located in Bronx, New York. 

In both embodiments, the inner diameter of ^H 
inner conduit 16 anrt dic ^ ^ aiameter of the 

uic 16 and 216 is dependent on the tvce anr> 

rrTouta""''' "^'^^ " °^ " ^^-.h 

several utxl.ty .enters 50 or 52, the inner di.^eter of 

e..oai™ent, „Here a sin.Xe utiaUy .e:.er so T sTH 
passed through the coupling assembly .0 and Ilo t^! 
diameter of the inner conduit 16 and 216 ^ 
Slightly greater than the outer diameter of the utiU 3 
me^er so or 52 such that the utility .enJr so or 2 
can be secured to the inner surface of th. < 
16 and 71 c »uriace ot the inner conduit 

±t> and 216. Al ternativelv in 

the inner surface of T embodiment, 

conduit 216 i r -^dewall 2I6C of the inner 

conduit 216 IS tapered such that a two (2) ni^^» . 
member 52 can be mounted in th. . '^''^ 

(Figure 6) Th. , coupling assembly 210 

gure 6) . The inner surface of the sidewall 216C of 
the inner conduit 2ig r-^*^ =i v. -^J-be at 

lip 219 Th. provided with an inner 

P 219. The inner surface of the - sidewall 2I6C is 
tapered such .that the inner diameter of the"„ne 
passageway 218 of the inner conduit 216 decrealn 
extends from the ■ first and s.cond end 216rand 

he inner conduit.. 2i6 inward toward, the inner 1 p 21^ 
In f he . preferred -embodiment, the diameter of the 
passageway 2ie of. the inner conduit 216 is the 
each end 216A and 2i6b Preferable ,1 . " 
passageway Jia of .the • .^""^ -^^-eter of the 

c ^ y ay^io or ^ the inner conduit =.r^^^ 

side Of the inner Up 219 is also the same 

X t>anie . In one (i) 
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embodiment, the diameter of the passageway 218 adjacent 
each end 216A and 216B of the inner conduit 216 is 2 39o 
inches (6.071 cm) and the diameter of the passageway 218 
adjacent each side of the inner lip 219 is 2.370 inches 
(6.020 cm). The tapering of the inner surface of the 
sidewall 216C of the inner conduit 216 and the inner lip 
219 allow Che first and second pieces 52A and 52B to be 
inserted into the first and second end 216A and 216B 
respectively of the inner conduit 216 to the correct 
depth and allows the pieces 52A and 52B to be secured to 
the inner surface of the inner conduit 216. Preferably 
the utility members 52 are secured to the inner conduit 
216 by solvent welding. However, it is understood that 
any other well known method of securing the pieces 52A 
and 52B to the inner conduit 216 can be used. 

A plug 22 and 222 is preferably provided in 
the open first end 16A and 216A of the inner conduit 16 
and 216 of the first embodiment and the open first end 
and/or second end of the inner conduit in the second 
embodiment. The plug 22 and 222 acts to hold the 
utility members 50 or 52 in place in the inner conduit 
16 and 216 of the coupling assembly 10 and 210 when 
there are several utility members 50 or 52 or when there 
IS a single utility member and the outer diameter of a 
utility member 50 or 52 is less than the diameter of the 
inner passageway is and 218 of the inner conduit 16 and 
216 such that the utility member 50 or 52 can not be 
secured to the inner surface of the inner passageway 18 
and 218 of the inner conduit 16 and 216. The plug 22 
and 222 preferably has a top portion 22A and 222A and a 
bottom portion 22B and 222B (Figure 3) . The plug 22 and 
222 is mounted in the open ,f irst end 16A and 216A or 
open second end 16B and 216B of the inner conduit 16 and 
216 such that the bottom port ion- • 22B and 222B extends 
into the inner passageway 18 and 218 of the inner 
conduit 16 and 216. The diameter-of the bottom portion 
22B and 222B is such that the bottom portion 22B and 
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222B can be easily Inserted into the open first end I6a 
and Of the inner cond.it and The 1 ^ 

surface of the bottom portion 22B and 222B of the ol 
22 and 222 is preferably provided with at lealt oL' f 
r.b 22C and 222C. The rib 22C and 222C acts to hill r j 
plug 22 and 222 in place in fh= ^ 
^ ■ Piace in the open end of the inner 

condurt 16 and 216. The diameter of the top portion 22I 
and 222A of the plug 22 and 222 is preferably sIl Hr ,0 
the outer diameter of the inner conduit 16 aL 2r6 The 
top portion 22A and 222A prevents the plug 22 and 222 

:°:nd^2"iro7t:"'^ 

18 and 218 of the inner conduit 16 and 216 and allows 
for easier removal of the plug 22 and 222. The plug 22 
and 222 13 preferably constructed of 60 duro^ete^ Pvc 

elastomer. t-v^, 

• ^ in the one (1) embodiment, where there are 
severa utility „e^ers so extended through the coupling 
assembly 10 or 210. the plug 22 has openings 24 to a Z 
the insertion of the utility „e.bers so into IZ 
coupling assembly 10 or 210 (Figure 1, . The openings 24 
are preferably o, a diameter only slightly greater than 
the diameter of th*. , greater than 

surface of ^h ""^"^^^^ ^0 . The inner 

surface of the openings 24 is preferably provided with 

ZsV ^hich help to hold the utility Lhers SC n 
Pos.t.on .n the Plug ^nd in the coupling assembly To 

in an alternative embodiment, where a sinqle 
utxlity member 50 is Das<5^rJ hi, w single 

^ j-b passed through the counl i nr, 
assembly lo or 210, the plug 222 has a \ "^""^^^^^ 

224 {Figure 4) Th. ^ opening 

^ ^.V Pl"9 222 preferably has an 

extension 222D surroundina th^ ^ 

"ixwunaing the opening 224 extendinr, 
upward from the top portion 7^0^ ^ . extending 
fy-om K . portion 222A of the plug 222 away 

from the bot torn port ion 222B of the plug 222. A clamp ■ 
226 IS preferably provided around the outer surface of 
he extension 2220,such that the diameter of the opening 
224 m the extensicn 222D can be reduced to grip th! 
utility member 50. a. d hold the utility member so in 
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IN USE 

The coupling assemblies 10 and 210 of the 
present invention are used to prevent the transmission 
of fire and smoke through penetrations in partitions 54 
and 56 of structures such as in floors, ceilings and 
walls while allowing for the passage of utility members 
50 or 52 through the partitions 54 and 56. in the first 
embodiment, the coupling assembly 10 is mounted in the 
partition 54 such that the first end 16A of the inner 
conduit 16 is flush with one (1) side of the partition 
and the open second end 12B of the outer sleeve 12 is 
flush with the other side of the partition (Figure 3) . 

the first embodiment,, the coupling 
assembly 10 is mounted in a "concrete floor. To mount 
the coupling assembly 10 in a concrete floor. the 
mounting flange 12E of the outer sleeve 12 is secured to 
a form (not shown) for the concrete floor. Preferably, 
the inner conduit 16 is secured in the outer sleeve 12 
prior to the mounting of the outer sleeve 12 to the 
form. Next, a cap (not shown) is placed over the open 
first end 16A of the inner conduit 16 and concrete is 
poured around the coupling assembly lo. The cap is 
removed from the inner conduit 16 after the concrete has 
formed and the coupling assembly lo is cast - in-place in 
the concrete floor. The coupling assembly 210 of the 
second embodiment is intended to be mounted on a 
corrugated deck and embedded in a concrete floor (Figure 
6) . The mounting of the coupling assembly 210 of the 
second embodiment is similar to chat described in my 
U.S. Patent No. 5.293,724. " 

Once the coupling assembly lo or 210 is 
mounted in the partition 54 of- 56, the plug or plugs 22 
or 222, if used, is placed in the open first end 16A and 
216A or open second end 16B and 216B of the inner 
conduit 16 and 216. Preferably, the plug 22 or 222 is 
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Chosen with the specific number and size 6f openings 24 
or 224. needed for each utility member 50. ih one (i) 
embodiment .(not shown),, an initial blank plug having no 
opening is inserted into the inner conduit 16 or 216 
prior to use of the coupling assembly lo or 210 when 
the utility .nember 50 is to be passed through the 
coupling assembly lo or 210. the blank plug is replaced 
with a plug 22 or 222 having the correct number of 
openings 24, or 224. in another embodiment (not shown) 
the openings are made in the blank plug. Once the plug 
22 or 222 is in place, the utility members 50 are 
inserted through the openings 24 or opening 224 in the 
plug 22 or 222 and extended completely through the 
coupling assembly lo or 210. The plug 22 or 222 is 
_P5fj5i°"_^'^..^"<:l^ th^t the openings 24 or opening 224 in 
the plug 22 or 222 are parallel to the axis A-A or B-B 
of the coupling assembly lo or 210. The plug 22 or 222 
acts to keep the utility members 50 aligned in the 
coupling assembly 10 or 210. In the embodiment with 
multiple openings 24, the diameter of the openings 24 is 
such that the openings 24 hold the utility members 50 in 
place and prevent the utility members 50 from falling 
out or completely going through the coupling assembly 
10. The ribs 24A in the openings 24 of the plug 22 form 
a seal around the utility members 50 to prevent water 
smoke and fire from passing through the coupling 
assembly lo between the openings 24 and the outer 
surface of the utility member 50. m the alternate 
embodiment, where, the plug 222 has a single opening 224 
and is used with a.single utility member 50/ the utility 
member 50 is extended through the opening 224 in the 
plug 222. The, opening 224 can be provided with ribs 
224A to hold th^. utility member 50 in the plug 222 and 
to form a seal around the utility member 50. Once the 
utility member . 50 is correctly positioned in the 
coupling assembly .,210. the clamp 226 around the 
extension 222D on the plug 222 is tightened. By 



tightening the clamp 226, the Extension 222D forms a 
seal around the utility member 50' and acts to hold the 
utility member 50 in place in the coupling assembly lO 
or 210 and to prevent water, smoke and fire from passing 
through the coupling assembly 10 or 210 between the 
opening 224 and the outer surface of the utility member 
50. The extension 222D and clamp 226 can be used in 
combination with the ribs 224A on the opening 224 or by 
themselves. The extension 222D and clamp 226 allow a 
single plug 222 having a standard size opening 224 to be 
used with a variety of utility members 50 having 
different diameters. The plug 22 or 222 on the first or 
second end 16A or 216A or 16B or 21 6B of the inner 
conduit 16 or 216 also helps prevent the spread of smoke 
.^^'^ ^.^®...9?W.li.»?g assembly lo or. 210 by 

providing a seal in the first end 16A or. 216A and/or 
second end 16B or 216B of the inner conduit 16 or 216, 
The plug 22 or 222 also acts as a watertight seal to 
prevent water from leaking through the coupling assembly 
10 or 210. The plug 22 or 222 also helps to reduce pipe 
noise by absorbing sound vibrations within the pipe. 
Once assembled and mounted, in the partition 54 or 56, 
the coupling assembly 10 or 210 is used to prevent the 
transmission of smoke and fire through the penetration 
while allowing the passage of utility members 50 through 
the partition 54 or 56 . 

The coupling assembly 10 or 210 can also be 
used without a plug 22 or 222 when a single utility 
member is intended to extend through the coupling 
assembly 10 or 210. m this embodiment (not shown), the 
utility member 50 has an ou't&r- Miamecer only " si ightly 
less than the inner diameter^^E- the inner conduit 16 or 
216. The securing of the utili ty 'member 50 to the inner 
surface of the inner conduit" 16 or 216 forms a seal 
between the inner conduit 16 or 216 and the utility 
member 50 and prevents fire and smoke from passing 
through the coupling assembly 10 or 210 around the 
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outside Of. the ■ utility n.ember 50. m another 

embodiment, the .utility member 52 is constructed of two 

(2) pxeces. 52A and 52B (Figure 6). in the first 
embodiment, the first piece 52A is inserted into the 
fxrst end 16A of the inner conduit 16 and the second 
piece 52B of the. utility member 52 is inserted into the 
second end 12B of the outer sleeve 12. m the second 
embodiment, the first piece 52A is inserted into the 
first end 216A of the inner conduit 216 and the second 
piece 52B is inserted into the second end 216B of the 
inner conduit 216. m the second embodiment, the inner 
surface of the sidewall 216C of the inner conduit 216 is 
tapered such that the pieces S2A and. 523 of utility 
member 52 are inserted into the coupling assembly 210 to 
^ P.°^T^^ '^h^^-e inner diameter of the inner conduit 

216 is less than the outer diameter of the pieces 52A 
and 52B of the utility member 52. The inner passageway 
218 of the inner conduit 216 is also preferably provided 
with an inner lip 219 such that the ends of the pieces 
52A and 52B of the utility member 52 abut against the 
inner lip 219 when the pieces 52A and 52B are full in 
place in the inner conduit 216 . Both pieces 52A and 52B 
are preferably secured in the inner conduit 216. 

Once installed in the partition 54 or 56 the 
coupling assembly 10 or 210 acts in response to heat to 
prevent the passage of fire and smoke through the 
coupling assembly 10 or 210. m use. when the 

intumescent material 20 or 220 in the outer sleeve 12 or 
212 of the coupling assembly 10 or 210 is heated beyond 
a preset or predetermined temperature, the intumescent 
material 20 or" 220 expands. In the preferred 

embodiment. the preset temperature is approximately 
250»F {1210G) ...,As< the intumescent material 20 or 220 
expands, the sidewal 1 a2C or 212C of the outer sleeve 12 
or 212 prevents ^.|,,h^,,-material 20 or 220 from expanding 
outward and forces the material 20 or 220 to expand 
inward to close off the inner passageway 14 or 214 of 
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'I.- oucer sK^.vc .7 „,, ,,,,, T„„ ^ 
.'"d .„ne,- conduU o,: 2,6 ,,,, „,,f<,,ab); 

cons..-uct3d or a high temperature, are rated poly viny 
-srn such a. pvc such that the outer sleeve u or 2^1 

heated beyond the preset temperature. The »aterxal used 
to construct the outer sleeve 12 or 21. and rn er 
ZT:l th P«*-ably allows the transfer of 

Chan £ T """-1 °- "0 " »e 9reater 

than the xntumescent material 20 or 220 were encased 

^0 or 2"2r"r" «ht material 

and tends r r'" ^""""^ ^ ^"^'^^ ""-i^^ 

the inne ^ ^"^ " completely seals of£ 

the inner passageway 14 or 21, or the outer sleeve 12 or 



In one (1) erabodiment, where a single utility 

solvent welded in the coupling assembly lO.or 210. the 
bevond'' .r"*" " P-£-ably collapses when heated 
beyond the preset temperature and the intumescent 
Z 20 or 220 expands into the rnner passageway 1. 

or 214 of the outer sleeve 12 or 212 around the 
collapsed utility member 52. 

In another embodiment, where there are several 
utility members 50 or a single, one ,x, piece utilrty 
member having a diameter smaller than the ^'iameter o£ 
the~-,nner passageway 18 or 218 of the inne.: conduit 16 
°i 216. the intumescent material 20 or 220 expands and 
surrounds the utility members 50 and seal., the inner 
passageway IG or 216 around the utility members 50. 

It is intended that the foregoing desc - i pc i on 
-.ly ..llustrativ. „c the.p„..«„,. . „ve,„. and , hat 
the present invention be Umited only by ,:„,. .e .i na f te r 
appended claims . 

.n»cr " r """^'"-^ "-^""S^O"' .the.descrip„on and claims of .his 
s^c,fica„on. ,hs word -compnse" and .aHattohs of .he word, such a 

oZT""' *° -o,ude Cher addi,ive 

or components or Integers or Steps. • 
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The claims defining the invention are as follows: 

5 1. A firestop coupling assembly to allow utility members to pass through a 
partition, of a structure and to prevent transmission of fire and smoke through 
the partition of the structure, which comprises: 

(a) an outer sleeve having an open first end and an open second end with a 
10 sidewall having an outer surface and an inner surface extending therebetween 
and forming an inner passageway along a longitudinal axis; 



* • 9 
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(b) an inner conduit having an open first end and an open second end with a 
sidewall having an outer surface and an inner surface extending therebetween 
and forming an inner passageway having a longitudinal axis, wherein the 
second end of the inner conduit is mounted in the first end of the outer sleeve 
such that the longitudinal axis of the outer sleeve is co-axial with the longitudinal 
axis of the inner conduit; 

(c) an intumescent material mounted in the inner passageway of the outer 
sleeve adjacent the second end of the outer sleeve wherein when the 
intumescent material is heated above a predetermined temperature, the 
intumescent material expands to fill the inner passageway of the outer sleeve. 



25 
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2. The assembly of claim 1 wherein a lower conduit Is secured In the open 
second end of the outer sleeve such that one end of the lower conduit is 
adjacent the second end of the Inner conduit. 

3. The assembly of daim 1 or claim 2 including a plug having at least one 
opening extending through the plug and mounted in the first end of the inner 
conduit to. close the open first end of the inner conduit such that a longitudinal 
axis of the opening is parallel to the longitudinal axis of the inner conduit 
wherein the plug has an extension on a first surface of the plug extending 
outward away from the inner conduit, wherein the extension surrounds the 

YAvwteftNO O«teteV47220-00ilOC 
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opening in the plug and wherein a clamp is provided around the extension to 
allow a diameter of the extension to be reduced to secure the utility member in 
the opening of the plug. 

4. The assembly of any one of the preceding claims wherein the outer 
sleeve has a flange around the outer surface of the sidewall adjacent the 
second end to allow for securing the outer sleeve to the partition of the 
structure. 

5. The assembly of any one of the preceding claims wherein the partition is 
a floor which is constructed of concrete and wherein the outer sleeve has a 
concentric ring around the outer surface of the sidewall adjacent the first end to 
allow for securely mounting the outer sleeve in the floor. 

6. The assembly of any one of the preceding claims wherein the outer 
sleeve and inner conduit are constructed as a unitary piece: 

7. The assembly of any one of claims 3 to 6 wherein the plug has a rib 
around an outer surface such that the rib contacts the inner surface of the 
sidewall of the inner conduit to secure the plug in the first end of the inner 
conduit by friction. 

8. The assembly of any one of claims 3 to 7 wherein an inner surface of the 
opening of the plug has a rib to hold the utility members in place in the opening. 

9. The assembly of any one of the preceding claims wherein an inner 
diameter of the inner conduit reduces' in size from the first and second ends 
toward a middle of the Inner conduit to enable the utility member to be secured 
in the inner conduit adjacent the middlecof the inner conduit, 

10. A method for allowing utility members to pass through a floor of a 
structure while preventing transmission^ of fife and smoke through the floor of 
the structure, which comprises the steps^of: 
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(a) providing a firestop coupling assembly which includes an outer sleeve 
having an open, first ,end and an open second end with a sidewall having an 
outer surface and . an Inner surface extending therebetween and forming an 
inner passageway along a longitudinal axis; an inner conduit having an open 
first end and an open second end with a sidewall having an outer surface and 
an inner surface extending therebetween and forming an inner passageway 
having a longitudinal axis, wherein the second end of the inner conduit Is 
mounted in the first end of the outer sleeve such that the longitudinal axis of the 
outer sleeve Is co-axial with the longitudinal axis of the inner conduit; an 
Intumescent material mounted in the inner passageway of the outer sleeve 
adjacent the second end of the outer sleeve wherein when the intumescent 
material is heated above a predetermined temperature, the intumescent 
material expands to fill the inner passageway of the outer sleeve; 

(b) mounting the coupling assembly in the floor of the structure which 
includes; 

(i) securing the outer sleeve of the coupling assembly ot a portion of 
the partition; 

(ii) providing a cover of the open first end of the inner conduit; 

{ill) placing the cover on the open first end of the Inner conduit; 

(Iv) pouring concrete around the coupling assembly and allowing the 
concrete to harden to form the floor; and 

(v) removing the cover wherein when the outer sleeve of the coupling 
assembly is exposed to heat above a preset temperature, the 
Intumescent material expands to close the Inner passageway of the outer 
sleeve and sealingly expand around the utility members extending 
through the coupling assembly such that smoke and fire are unable to 
move past the intumescent material in the inner passageway of the outer 
sleeve. 
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11. ;The method of claim 11 including a' plug having at least one opening 
extending through the plug and mounted in the first end of the inner conduit to 
close the open first end of the inner conduit such that a longitudinal axis of the 
opening is parallel to the longitudinal axis of the inner conduit, wherein the plug 
has an extension on a first surface of the plug extending outward away from the 
inner conduit, wherein the. extension surrounds the opening in the plug, wherein 
a clamp is provided around the extension to allow a diameter of the extension to 
be reduced to secure the utility member in the opening of the plug and wherein 
after the plug is inserted into the first end of the inner conduit, the utility member 
is Inserted through the opening in the plug and the clamp is tightened to secure 
the utility member in the opening of the plug. 

12. The method of claim 1 1 or claim 12 wherein a lower conduit is mounted 
in the open second end of the outer sleeve and wherein when the outer sleeve 
and lower conduit are exposed to heat above a preset temperature, the lower 
conduit collapses and the intumescent material expands against the lower 
conduit to seal the inner passageway of the outer sleeve such that smoke and 
fire can not move past the intumescent material in the inner passageway of the 
outer sleeve and can not move through an inner passageway of the lower 
conduit. 

13. A firestop coupling assembling substantially as herein described with 
reference to any one of the accompanying drawings. 

14. A method for allowing utility members to pass through a floor of a 
structure while preventing the transmission of fire and smoke through the floor 
of the structure substantially as herein described with reference to any one of 
the accompanying drawings. : 

DATED: 29 January 2001 -..-lu .- : 

PHILLIPS ORMONDE & FITZPATRIGKi-c 
Attorneys for: 
KENNETH R CORNWALL 
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